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SPECIALIZED SCIENTIFIC COMPETENCE 
 

• In situ measurements of black carbon and total aerosol from the ground to the lower 
stratosphere using airborne instrumentation. 

• Modeling of the optical properties of bare and coated black carbon particles in the 
context of experimental analysis. 

• Engineering and testing of complex measurement systems in the laboratory and field. 
• Written and oral communication of science results to the scientific community.  

 
EDUCATION 
 

Ph.D. Physics, 1998, University of Colorado, Boulder.  
M.S.  Physics, 1996, University of Colorado, Boulder. 
B.S.   Physics, 1993, University of Massachusetts, Amherst.  Cum laude. 

 

EMPLOYMENT HISTORY 

 
2003 – Present    Research Scientist III.  CIRES, University of Colorado/NOAA Earth System Research 

Laboratory, Chemical Sciences Division, Boulder, CO. 
• Lead scientist applying the NOAA Single Particle Soot Photometer (SP2) to 

atmospheric measurements.  
 
2012 – Present  Associate Editor, Geophysical Research Letters 
 
2001 – 2003      , Research Scientist.  Swiss Federal Office of Metrology and Accreditation (METAS), 

Bern, Switzerland. 
• Spearheaded investigations into sources of systematic uncertainty in the METAS 

Electronic Kilogram Experiment. 
  
1999 – 2001 ,      National Research Council Postdoctoral Fellow.  National Institute of Standards and 

Technology (NIST), Electricity Division, Fundamental Electrical Measurements Group, 
Gaithersburg, MD.  
• Research into systematic error sources in the NIST Electronic Kilogram Experiment.  

 
 
FIELD CAMPAIGNS 
 

• 2012 Deep Convective Clouds and Composition (DC3, NSF/NASA) 
• 2011 Qinghai Lake Measurements, Qinghai, China (IEECAS) 
• 2009/2010/2011 HIAPER Pole-to-pole Observations (NSF/NCAR) 
• MacPex 2011, Houston, TX (NASA) 
• CalNex 2010, Ontario, CA (NOAA) 
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– FIELD CAMPAIGNS continued – 

• 2008 C3-STAR Pearl River Delta Campaign, Kaiping, China (PKU) 
• 2008 Aerosol, Radiation, and Cloud Processes affecting Arctic Climate, Fairbanks,  

AK (NOAA) 

• 2007 Tropical Composition, Cloud, and Climate Coupling, San Jose, Costa Rica 
(NASA) 

•  2006 Texas Air Quality Study / Gulf of Mexico Atmospheric Composition and 
Climate Study, Houston, TX (NOAA) 

• 2006 Costa Rican Aura Validation Experiment, San Jose, Costa Rica (NASA) 

• 2004 Aura Validation Experiment, Houston, TX (NASA) 

 

COLLABORATIVE ACTIVITIES 

 

• Represented single-particle BC measurements at the 2011 Workshop on BC Reference 
Materials, Vienna, Austria 

• Promoted discussion and a common approach to calibration within the SP2 community 
leading to intercomparisons between 8 SP2s during CalNex 2010. 

• Provided instruction and support for the Single Particle Soot Photometer (SP2) 

o Junji Cao Group, Institute of Earth Environment, Chinese Academy of Sciences, 
2011 

o Andreas Petzold Group, German Aerospace Center, 2008, 2010 

o Antony Clarke Group, University of Hawaii at Manoa, 2008 

o Hugh Coe Group, University of Manchester, 2006 

o Yutaka Kondo Group, University of Tokyo, 2006-2011 

• Led NOAA involvement in the DMT SP2 Users Group Meeting 2008, 2009, 2011. 
o Lectured about error sources, system alignment, SP2 detection limits and 

quality assurance, and SP2 calibration issues. 
o Advocated calibration and interpretation techniques to ensure quality 

measurements throughout the SP2 community. 
o Informed the SP2 community about the uncertainties associated with 

interpretation of BC content in liquids.  
• Initiated, organized, and conducted SP2 inter-comparisons between NOAA, University 

of Hawaii, and University of Tokyo during ARCPAC, 2008. 
• Supported the modeling community with BC data and interpretation.  Vertical profiles 

of BC mass mixing ratios and degree of internal mixing were provided with careful 
explanation of detection uncertainties and limitations.   

o Johannes Hendricks group, DLR, Germany 
o Ken Carslaw group, University of Leeds, United Kingdom  
o Dorothy Koch group, NASA GISS/Columbia University, New York 

• Reviewer for journals and funding agencies: Atmospheric Chemistry and Physics, 
Geophysical Research Letters, Journal of Geophysical Research, Atmospheric 
Measurement Techniques, Department of Energy, National Science Foundation 
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– COLLABORATIVE ACTIVITIES continued – 
• Consulted on black carbon test materials, provided samples, standards, 

characterizations, and support 
o Yutaka Kondo Group, University of Tokyo, 2011 
o Sarah Doherty Group, University of Washington, USA, 2011 
o Aerosol Physics Group, Paul Scherer Institute, Switzerland, 2010 
o 2010 AIDA SP2 Intercomparison Study, Institute of Meteorology and Climate 
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Workshop on Black Carbon Reference Materials: Keynote Lecture: Challenges in calibrating/validating/ 
comparing SP2 measurements, Vienna, Austria, June 2011. 
 
International Conference on Carbonaceous Particles in the Atmosphere, Oral Presentation: Quantifying the 
hygroscopicity of black-carbon aerosol in the ambient with measurements and theory, Vienna, Austria, June 
2011.  
 
SP2 User Group Meeting 2011, Invited seminar: SP2 response to black carbon mass, Boulder, CO, April 
2011. 
 
HIAPER Pole-to-pole Observations Science Meeting, Oral Presentation: Global-Scale Black Carbon 
Profiles Observed in the Remote Atmosphere and Compared to Models, Boulder, CO, March 2011. 
 
German AeroSpace Center, Invited seminar: Black carbon aerosol quantified from the ground to 20 km, 
between 80N and 70S: observations and implications, Weßling, Germany, May 2010. 
 
2009 AGU Fall meeting, Oral Presentation: In situ vertical profiles of black carbon aerosol over the 
Pacific, Arctic, and Antarctic Regions (80°N to 67°S Latitudes), San Francisco, CA, December 2009 
 
SP2 User Group Meeting 2009, Invited seminar: Detection efficiency of the SP2, Boulder, CO, September 
2009. 
 
2009 Gordon Research Conference - Atmospheric Sciences, Poster presentation: Black carbon aerosol 
measured in situ from 80N to 67S, Waterville Valley, NH, September 2009.  
 
University of Tokyo, Invited seminar: Overview of black carbon measurements at NOAA, Tokyo, Japan, 
October 2008. 
 
3C-STAR field campaign, Invited seminar: Use and Utility of the Single Particle Soot Photometer, 
Kaiping, China, October 2008.  
 
Droplet Measurement Technologies SP2 User Group Meeting, Invited seminar: Theoretical and 
experimental basis for measurement of black carbon aerosol optical size, Boulder, CO, September 2008. 
 
2007 AGU Fall meeting, Oral presentation: Heating of the urban boundary layer by black carbon 
absorption of solar radiation, San Francisco, CA, December 2007. 
 
2007 Gordon Research Conference - Atmospheric Sciences, Poster presentation: In situ measurements of 
the mixing state, light-scattering, and physical properties of black carbon, Big Sky, MT, August 2007.  
 
NOAA Chemical Sciences Division Seminar Series, Invited seminar: Unraveling the black carbon puzzle, 
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2006 AGU Fall Meeting, Poster presentation: In situ measurements of the mixing state and light-scattering 
properties of black carbon in the troposphere and lower stratosphere, San Francisco, CA, December 2006. 
 
Aerodyne Research, Inc., Invited seminar: Hot science: quantifying black carbon with a single particle soot 
photometer, Billerica, MA, October 2006. 
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2005 AGU Fall meeting, Poster presentation: Single-particle black carbon aerosol vertical profiles from 
the boundary layer to the lower stratosphere. San Francisco, CA, December 2005. 
 
2004 AGU Fall meeting, Oral presentation: Characterization of a single particle soot photometer, San 
Francisco, CA, December 2004 
 
First International Watt Balance Workshop, Oral presentation: Alignment issues in the METAS watt-
balance experiment, Ottawa, ON, June 2002. 
 
Physics and Astronomy Departmental Colloquium at the University of Kentucky, Invited seminar: The 
delicate balance of power: improving the SI with the NIST Watt Balance experiment, Lexington, KY, 
September 2000. 
 
IOP Conference on the gravitational constant, theory and experiment 200 years after Cavendish, Invited 
oral presentation: The free-fall measurement of G, London, November 1998. 
 
1997 AGU Chapman Conference on Microgal Gravimetry, Invited oral presentation: A new G 
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